Biochemical and mass spectrometric evidence for quaternary structure modifications of plant threonine deaminase induced by isoleucine.
Arabidopsis thaliana threonine deaminase (TD) is a tetramer composed of identical approximately 59600 Da subunits. TD activity has been shown to be inhibited by isoleucine. This effect is reversed by a large excess of valine. Nondenaturant gel filtration, polyacrylamide gel electrophoresis, and mass spectrometry experiments demonstrated that binding of isoleucine on TD induces dimerization of the enzyme, whereas tetramerization is restored by addition of a high valine concentration. Nondenaturant gel filtration and electrospray ionization mass spectrometry of the enzyme in the presence of increasing amounts of isoleucine suggest a fast equilibrium between the tetramer and the dimer. Finally, study of TD mutants allowed us to focus on the specific role of each isoleucine-binding site.